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DETAILED ACTION 

Terminal Disclaimer 

The terminal disclaimer filed on 7/14/08 disclaiming the terminal portion of any 
patent granted on this application which would extend beyond the expiration date of 
10/581,916 has been reviewed and is accepted. The terminal disclaimer has been 
recorded. 

Response to Arguments 

Applicant's arguments with respect to the amended claims have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jain (US 6,519,168) in view of Jang (US 6,301,128). 

With respect to Claim 1 , Jain discloses a DC-AC converter comprising: 

a transformer (Fig. 15 214) having primary side terminals, secondary side 
terminals, a primary side winding (Fig. 15 N1), and a secondary side winding (Fig. 15 
N2), and determining a voltage conversion ratio; 

switching means (Fig. 15 104) interposed between said primary side terminals 
and said primary side winding; 



Application/Control Number: 10/579,468 Page 3 

Art Unit: 2838 

an LC resonant circuit (Fig. 15 Ls.Cs) having a resonating reactor (Fig. 15 Ls) 
connected in series with said secondary side winding of said transformer, and a 
resonating capacitor (Fig. 15 Cs) that resonates with said resonating reactor; and 

a driving means (Fig. 5 502,1 14) for turning said switching means ON/OFF, 
wherein: resonant frequency detecting means (Fig. 5 112) for detecting a frequency of a 
resonant current [both resonant current and resonant voltage at the operating frequency 
as shown in Fig. 13B] caused by an operation of said LC resonant circuit and means for 
feeding the frequency detected by said resonant frequency detecting means back to 
said driving means (Fig. 5 502,1 14) are provided; and 

said driving means turns said switching means ON/OFF at a resonant frequency 
of said LC resonant circuit based on the frequency detected by said resonant frequency 
detecting means (Fig. 13B Vp, i s , VgAm). 

Jain does not disclose an output rectifier, but Jang discloses an output rectifier 
(Fig. 10 Controlled Full-Bridge Rectifier) for a bi-directional converter. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to implement a 
bi-directional DC-DC converter by implementing a full bridge rectifier in the secondary. 
The reason for doing so is to generate a DC output voltage "With the ability of the 
system to transfer power through the transformer in both directions, i.e., from the input 
to the output, and vice verse, the energy stored in the leakage inductances can be 
either transferred to the output, or the input, depending on the load requirement." (Jang 
column 3, lines 19-24). 
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With respect to Claim 2, Jain in view of Jang disclose the DC-DC converter 
according to claim 1, wherein said resonant frequency detecting means (Fig. 5 112) is 
provided on the primary side of said transformer. 

Claims 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jain (US 6,519,168) in view of Jang (US 6,301,128) and Hulsey (US 5,568,036). 

With respect to Claim 3, Jain discloses a DC-AC converter comprising such 
known features as a transformer (Fig. 15 214), an LC resonant circuit (Fig. 15 Ls,Cs) on 
the secondary side, and driving means (Fig. 5 502) for driving a primary side full bridge 
inverter (Fig. 5 104), and a driving means (Fig. 5 502,114) for turning said switching 
means ON/OFF, wherein: resonant frequency detecting means (Fig. 5 112) for 
detecting a frequency of a resonant current [both resonant current and resonant voltage 
at the operating frequency as shown in Fig. 13B] caused by an operation of said LC 
resonant circuit and means for feeding the frequency detected by said resonant 
frequency detecting means back to said driving means (Fig. 5 502,1 14) are provided; 
and said driving means turns said switching means ON/OFF at a resonant frequency of 
said LC resonant circuit based on the frequency detected by said resonant frequency 
detecting means (Fig. 13B Vp, i s , VgA R1 ). 

Jain does not disclose boosting the output voltage, but Hulsey discloses a DC- 
DC converter stepping up the output of a bridge inverter (Fig. 1 21 ) with the turns ratio 
of transformer 30 and having low-voltage side terminals on the primary side, high- 
voltage side terminals on the secondary side, a low-voltage side winding on the primary, 
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and a high-voltage side winding on the secondary. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to implement a step up turns ratio 
from the primary to the secondary and a low-voltage side pair of switching means 
interposed on the primary side between said low-voltage side terminals and said low- 
voltage side winding and a low-voltage side rectifying element [anti-parallel diode] 
connected in parallel with each of switching elements in said low-voltage side pair of 
switching means. The reason for doing so is to allow "for the use of a stepped-up 
voltage level" (Hulsey column 1 , lines 55-57). 

Jain also does not disclose an output rectifier, but Jang discloses an output 
rectifier (Fig. 10 Controlled Full-Bridge Rectifier) for a bi-directional converter. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
implement a bi-directional DC-DC converter by implementing a full bridge rectifier (Fig. 
10 Full Bridge Rectifier) having 

a high-voltage side pair of switching means (Fig. 10 S1-S4) interposed between 
said high-voltage side terminals and said high-voltage side winding; 

a high-voltage side rectifying element [anti-parallel diode] connected in parallel 
with each of switching elements in said high-voltage side pair of switching means; 

a driving means (Fig. 8 Driver, PWM Modulator) for turning ON/OFF the 
switching elements in said low-voltage side pair of switching means and the switching 
elements in said high-voltage side pair of switching means. The reason for doing so is 
to generate a DC output voltage "With the ability of the system to transfer power through 
the transformer in both directions, i.e., from the input to the output, and vice verse, the 
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energy stored in the leakage inductances can be either transferred to the output, or the 
input, depending on the load requirement." (Jang column 3, lines 19-24). 

With respect to Claim 5, Jain in view of Jang and Hulsey discloses the bi- 
directional DC-DC converter according to claim 3, wherein said low-voltage side pair of 
switching means (Jain Fig. 15 104) and said high-voltage pair of switching means (Jang 
Fig. 10 Controlled Full-Bridge Rectifier) are each configured by interconnecting four 
switching elements in a bridge. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HARRY BEHM whose telephone number is (571)272- 
8929. The examiner can normally be reached on 7:00 am - 3:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Akm E. Ullah can be reached on (571) 272-2361 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Harry Behm/ 
Examiner, Art Unit 2838 



/Jeffrey L. Sterrett/ 

Primary Examiner, Art Unit 2838 



